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Oil some small Trilobites from the Cambrian Hocks of Comley 
(Shropshire). By Edgar Sterling Cobbold, F.G.S. (Bead 
December 1st, 1909.) 

[Plates IIDYIII.] 

The trilobites described in this paper were mainly collected during 
the progress of the excavations at Comley, which formed one of 
the subjects of the Beporb^ of the Geological Excavations Committee 
■ of the British Association, read at the Dublin Tfeeting, 1908. 

The majority of the specimens were derived from the preliminary 
excavation in the fields, some 200 yards south of the well-known 
Comley Quarry. This excavation cuts transversely through the 
same set of beds as those that are worked in the quarry, and, 
though of only a very shallow depth, it exhibits the most complete 
section as yet exposed of the local junction between the Olenellus and 
ParaAoxides divisions of the Cambrian. Between the Olenellus 
Limestone, which in the quarry yields Olenellus (Holmia) callavei, 
Lapw., and the Conglomeratic Grit, which in the same quarry 
yields Paradoxides groomii, Lapw.,'*^ there is intercalated some 
4 feet of grey limestone. Provisionally, I divide this into the 
following bands, in descending order (see text-fig., p. 20):— 

ThicJcness in inches. 


Conglomeratic Grit {Varadoxicles), 

Black Limestone .. 12 

Grey do. Uppermost part. 3 

Do. do. Upper part. 6 

J)o. do. Middle part (reddish purple) ... 12 

Do. do. Lower part (greenish grey) . 9 

French Grey Limestone . 6 

Olenellus Limestone. Olenellus (Holmia). 


I hesitate to assign any definite numbers or letters to these beds, 
until more is known as to their faunal characteristics, which 
will throw light on their natural grouping. All these limestones 
above the Olenellus Limestone contain black nodules of, probably, 
phosphatic matter. 

The trilobites occur as aggregations of many parts or fragments 
of parts, indiscriminately mixed three or four species together, and 
usually preserve their original form and convexity. In most cases 
the test has also been preserved, either whoUy or in part; and 
where this has been the case I have often been enabled to correlate 
free cheeks, pleurae, etc. with the cranidia, in a way that would 
have been quite impossible if the surface characters had not been 
retained and propinquity only had to be relied upon. In the 
descriptions I have set forth the evidence upon which I have relied 
in making my correlations, so that future workers may be able to 
distinguish between what is actual fact and what is only matter 
of inference. 

^ Rep. Brit. Assoc. 1908 (Dublin) 1909, pp. 231-42. 

' Geol. Mag. dec. iii, vol. viii (1891) p. 532 & footnote. 







Vertical section 200 yards south of the ComJey Quarry^ on the scale 
ofy aj>]}roxiniaiely, 1 inch to 1 foot. 


Conglomeratic Grit, -with 
fragments of sandstone 
, and limestone derived * 
from the imderlying 
beds. 


The Black Limestone, 
with phosphatic nodules. 


r 


The Grrey Limestones, 

•with phosphatic nodules. 


The French Grey Lime¬ 
stone, with occasional 
phosphatic nodules. 


> 


The Olenellus 
Limestone. 



Pamdoxides, 

Dorppyge, etc. 

Salterello, 

and 

brachiopods. 

Proto1e)y ua, Mict'odiseus^r- 
and Mohicana. 

Sfrenuella, Anomocare,. 
and brachiopods. 


Brachiopods. 


Ano)uocare (0 and 
fragments of Olenellus. 


Olenellus callaveiy Lapw., 
Ptychoparia pj, Mir- 
macca (IJ, and IlitTo- 
cliscus kelena. Wale, 
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Microdiscus. 

Hicrodiscus comleyexsis, sp. nov. (PI. Ill, figs. 1-4.) 

E. S. Cobbold, Microdiscus sp., Kep. Brit. Assoc. 1908 (Dublin) p. 236 (1909). 

This species is founded upon the examination of over seventy 
head-shields and pygidia, the thoracic segments being unknown. 

Cephalox : Size—moderate ; length = from 3 to 4 millimetres. 

General form.— Semi-elliptical; proportion of length to width 
about 3 to 4; evenly rounded at front and sides, and having a 
sinuous posterior border; postero-lateral angle gently rounded. 

General convexity.^—Considerable, about 

Glabell a.^About seven-eighths of the total length and a third 
of the width of the shield; subconical, widest at the posterior end, 
which is also somewhat swollen and campanulate ; anterior end 
semicircularly rounded, and reaching to the flattened marginal rim ; 
posterior end, with which the occipital ring is entirely confluent, 
rounded elliptically, and projecting considerably beyond the pos¬ 
terior margin of the shield ; no transverse furrows. 

Axial furrows.—Sharply impressed; wider in the internal 
cast than on the exterior. 

Cheeks.—Gently and evenly convex; greatest elevation, about 
half the height of the glabella at a point rather in advance of the 
middle of their length; the exterior boundary is nearly a quadrant 
■of a circle, which is tangential to the apex of the glabella. 

Postero-lateral border.—A somewhat sinuous rim, raised 
(? geniculate) at a point about three-fourths of the width out^vards. 
At the posterior angle there is a little depression crossing the 
margin, and separating the side marginal rim from the postero¬ 
lateral border. 

Marginal rim.—Standing out horizontally from the cheeks, 
and then bent downwards; rather narro^v at the sides ; widening 
to about an eighth of the length of the head-shield in front of the 
glabella ; without tubercles ‘; having no groove in its rear. 

PyGiDiU3i: General form.—Approximating very closely to 
that of the head-shield, but rather more convex. 

Axis.-—Tapering regularly backwards and extending the full 
length of the shield ; anterior end projecting a little beyond the 
general line of the margin with a narrow articulating rim (rarely 
preserved); posterior end rounded, and having the appearance of 
being pressed down into the confluent swollen side-lobes; divided 
into about seven aiinulations, hardlj’^ discernible on the exterior, 
but sometimes seen in the cast of the interior [508] ^ (PI. Ill, fig. 4). 

' The fractions used under this heading, in this and the following descrip¬ 
tions, to express the convexity, indicate the proportion borne by the greatest 
height of the head-shield to its transverse width. 

^ When viewed sideways, some of the specimens exhibit a very slight 
irregularity in the horizontal surface of the marginal rim towards the sides of 
the head-shield, suggestive of incipient (or decadent) tubercles. They are so 
barlly defined, that they can \ieither be counted nor shown on the figures. 

^ The numbers in square brackets are those attached to the specimens 
themselves. 
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Axial furrow.—Harrow and sharply impressed on the exterior,, 
wider on the internal cast. 

Side-lobe.—Evenly convex; curving down from the axial 
furrows; confluent round the tip of the axis, Avhere also it fre¬ 
quently overhangs the marginal rim ; it has one well-marked groove 
close to the anterior border, which is a little raised at its edge. 

Marginal rim.—Harrow all round, and bent downwards rather 
more decidedly than in the head-shield. 

Test.— Eelatively to other trilobites from the same rock, thick 
and firm and resistant to weathering ; marked by numerous im¬ 
pressed punctm set at fairly even distances and represented on the 
interior by raised spots, which are reproduced as punctm on the 
internal cast. 

The variations arc very slight, chiefly consisting in the amount 
of inflation of the swollen parts. 

This species appears to be somewhat, intermediate between 
i)i. Eord, and J/. punctaius, Salter: with both it agrees 

in having a punctate test, and a simple form of pygidium ; but, 
whereas the present species has about seven annulations of the axis,. 
J/. piinctatus is described as having nine, and 31. speciosifs eleven. 

The enlarged occipital ring, coalescent with the glabella, may be 
paralleled in 31. piuiciains. but is not produced in the form of a 
spine. From both these species it differs in having a jfiain marginal 
rim to the head, and in the proportionate length of the glabella. 

In the plain marginal rim and punctate test it may^ be paralleled 
with 31. hnaicvs., von Toll ^; but it differs from that species, in 
having a longer glabella and more convex axis to both cephalon' 
and pygidium. 

Locality and horizon.— The grey limestone of Comley, from 
the uppermost band (o inches thick) at the excavation 20*0 yards 
south of the quarry. 

Microbiscus lobatus (Hall). (PI. Ill, figs. 17 & IS.) 

J. Hall, ‘ Pal. N. York ’ vol. i (1817) p. 258 & pi. l.wii, figs. 5^-5./*. 

C. D. AValcott, U.S. (Jeol. Snrv. Pnll. 30 (188G) p. 15G & pi. xvi, figs, 1, la, 
lb; and lOtli Aim. Pep. U.S. Geol. Surv. 1888-89 (1890) p. 632 & pl. l.wxi,. 
figs. 1,4 r/, 15. 

P. Lake,^ ‘ British Cambrian 'rrilobites ’ Monogr. I’aheont. Soe. vol, Ixi (1907) 
pt. ii, p. 32 & pi. iii, figs. 4-6. 

Head-shields of this species from the same locality and bed as 
31. comlcifensis, sp. nov., have been figured by ^Ir. Philip Lake in 
his monograph. Since that portion of his work was published, 
several pygidia referalde to 31. lohatus have been found, one of 
which [445], together with a very well-preserved head-shield [453], 
is ffgured on PI. III. 

Localitj^ and horizon.—Comley, from the ui)permost band, 
of grey limestone, and from the next lower band, at the excavation 
200 yards south of the quarry. It is plentiful there. 

^ ‘ Beitr. z. Kenntn. d. Sibirischen Cambriiiin' Mem. Acad. Imp. Sci. 
St. Petersb. ser, 8, vol. viii, no. 10 (1898) p. 23 & pi. i, figs. G-8, 10, 11, 
14-17, 24. 



Yol. 66.] 


THE CAMBRIAX ROCKS OF C03ILEY. 


2^ 


Microdisces HELENA, Walcott. (PL III, figs. 14-16.) 

C. D. Walcott, Proc. U.S. i^at. Mus. vol. xii (1889) p. 40; and 10th Ann. Rep. 
U.S. Geol. Surv. 1888-89 (1890) p. 632 & pi. Ixxxi, figs. 1-1 a. 

P. Lake, Microdiscus sp., ‘ British Cambrian Trilobites ’ Monogr. Palaeont. Soc . 
vol. Ixi (1907) pt. ii, p. 34 & pi. hi, fig. 8. 

E. S. Cobbold, 3Iicrodiscus sp., cf. helena. Wale. Rep. Brit. Assoc. 1908 
(Dublin) 1909, p. 235, & Microdiscus sp., ibid. p. 237. 

Since Mr. Lake figured the single pygidium from the Olenelhis 
Limestone of the Comley Quarry, additional and better-preserved 
specimens have been found from the same horizon at the excavation 
200 yards to the south. He has kindly examined these, and tells 
me that he regards them as quite confirming his opinion that 
Dr. Walcott's species is represented at Comley. 

Three pygidia [385, 386, 387]. in which the test and original 
convexity are preserved, are figured on PI. III. These show four or 
five annulations of the axis, in addition to the articulating surface 
in front and a terminal posterior portion : the side-lobes are con¬ 
fluent beyond the end of the axis, and are marked by four impressed 
lines, which are less strongly shown on the exterior than on the 
interior. The margin is narrow and convex. The convexity of 
the shield seems to vary from about ] to L, and the surface of the 
test appears to be smooth. The length is from 2 to 2| millimetres. 

Locality and horizon.—Comley, from the Olenellus Lime¬ 
stone of the quarry; from the excavation 200 yards south thereof ; 
and from the same horizon at an excavation at the northern end 
of Dairy Hill, 200 yards to the south-east. 

Hicrodisces specioses, Ford. 

S. W. P’ord, Am. Journ. Sci. ser. 3, vol. vi (1873) p. 137 & fig^^. 2a-2b ; and 
vol. xiii (1877) p. 141. 

C. D. Walcott, U.S. Geol. Surv. Bull. 30 (1886) p. 154 & pi. xvi, figs. 3, 3 a-c ; 
and 10th Ann. Rep. U.S. Geol. Surv. 1888-89 (1890) p. 632 & jd. ixxxi, 
figs. 5, 5 a-c. 

P. Lake, ‘ British Cambrian Trilobites ’ Monogr. Palseont. Soc. vol. ixi (1907) 
pt. ii, p. 33 & pi. iii, fig. 7. 

A good head-shield from my collection has been figured by 
Mr. Lake in his monograph. 

With the exception of two imperfect and rather doubtful pygidia, 
no further remains of this species have come to light. 

Localit}^ and horizon.—Comley, from the upper part of the 
grey limestone, at the excavation 200 yards south of the quarry. 


Ptychoparia, Cord a. 

PxrCHOPARIA (?) ATTLERORENSIS, 8h. & F. (PI. Ill, figS. 11-13.) 

N. S. Shaler & A. X. Foerste, Bull. Mus. Comp. Zool. vol. xvi (1888) p. 39 & 
pi. ii, fig. 14. 

C. I). Walcott, lOtli Anil. Rep. U.S. Geol. Surv. 1888-89 (1890) p. 61-9 & 
pi. xcv, fig. 2. 

In my collection there are some fifteen or more specimens of a 
minute cranidium which answers very closely to Dr. Walcott’s 
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figures and to his quotation of the original description of this 
species. 

There is hut one point that I have not identified. Shaler & 
Foerste say that ‘ the most marked feature of the fixed cheeks is 
the existence of a depression on their postero-lateral outline.’ 
Unless this be a reference to the wide postero-lateral groove, which 
expands outwards, this feature is not present in the Comley 
specimens. 

The most marked feature about these fixed cheeks is their 
triangular aspect, as viewed from above. The two cheeks, taken 
together, form a square elevated area set diagonally upon the 
somewhat quadrate crauidium ; this feature comes out almost too 
strongly in my figures. 

The specimens figured [405, 406, 576J do not show another 
feature mentioned by the authors of the species. After referring 
to the expanded ‘ anterior border,’ the}^ say that ^ near the lateral 
margins of the border, or rather near the facial suture, there are 
sometimes two or three low tubercles visible.’ One of the Comle}^ 
specimens (a very friable internal cast) exhibited similar tubercles 
when first found, and was mistaken for a head-shield of Microdiscns 
helena^ Wale., until the eye-lobe was exposed by removal of the soft 
matrix. The enlarged base of the combined glabella and occipital 
ring lent colour to the illusion. 

The Comle}" specimens are about 2 millimetres long; in the 
original description the head is said to be ‘ small, often minute, in 
the largest specimen 4 mm. long, usually 2*6 mm.’ 

Locality and horizon.—Comley, from the Olenellus Lime¬ 
stone, at the excavaticn 200 yards south of the quarry, and also in 
the Dairy Hill excavation. It is plentiful. 


Ptychopaeta (?) ANNio, sp. uov. (PI. Ill, figs. 5-8.) 

Four incomplete head-shields [401, 402, 403, 404] form the only 
material available for description, but the features are so well 
marked that the specimens seem worthy of specific designation. 
The generic reference is quite provisional. 

Cjel^nidium : Size—minute : length = about 2\ millimetres. 

General form.—Irregularly pentagonal; proportion of length 
to width = 3:4. 

General convexity.—While the features are all in themselves 
very convex, the general level of the head-shield is nearly horizontal, 
but the sides appear to be much depi’essed. 

Glabella.—Strongly convex; distinct from the occipital ring; 
parabolic ; almost pyriform in the cast, see specimen [401] (PI. IIT, 
fig. 7); most elevated near the posterior end ; very depressed 
anteriorly, as though it had been pressed dowm into the head-shield ; 
without furrows ; about three-fifths of the total length of the head- 
shield. 

Occipital furroAv.—Entire; strongly impressed at the sides, 
less so in the middle. 
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Occipital ring.—Equal in width to the glabella ; bearing (the 
base of) a strong spine or large tubercle [401] (PI. Ill, fig. 7). 

Axial furrow.—Very deep and wide. 

Eixed cheeks.—Anterior limit marked by a curve of rather 
long radius, convex forwards and passing just clear of the apex of 
itbc glabella. In transverse section the cheeks rise steeply out of 
the axial furrows, then become horizontal, and finally rise to the 
rather wide and elevated eye-lobe (PI. Ill, figs. 5 & 6); the posterior 
angle is much depressed ; the posterior margin of each cheek is 
furnished with two curious little circular mounds [401, 402] 
<P1. Ill, figs. 5, 6 & 8). 

Ocular ridge.—Well defined on the internal cast (PI. Ill, 
fig. 7) ; arising on the outer side of the axial furrow a little below 
the apex of the glabella, and passing almost directly across the 
cheek to the eye-lobe ; not always visible on the exterior. 

Eye-lobe.—About a third of the length of the glabella, and 
situated far out and rather forward ; the anterior end of the eye-lobe 
is distinctly higher than the posterior. 

Posterior margin.—Unknown. 

Erontal limb.—Swollen up to a great height in the middle, as 
high as, or higher than, the maximum elevation of the glabella, from 
which it is separated by a deep hollow ; the prominence decreases 
in width and falls away in height to right and left, but continues to 
be well marked and is separated from the cheeks by the continua¬ 
tion of the deep hollow already mentioned. 

Facial suture.—Somewhat doubtful; anterior branch (PI. Ill, 
fig. 6) short and direct to the margin ; posterior branch, so far as can 
be made out from the specimen (fig. 5), taking a sigmoidal curve 
outwards to cut the posterior margin in line with the outer edge of 
the eye-lobe. 

Test.—F inelj^ granular, as seen under a strong lens. 

The prominent front and elevated eye-lobes, together with the 
depressed apex of the glabella, suggested when first seen the coiffure 
of a clown, hence the proposed specific name. A restoration of the 
complete cranidium, based upon the three specimens figured, is given 
in PI. Ill, fig. 8. 

Locality and horizon.—The Olenellus Limestone of Comley, 
from the excavation 200 yards south of the quarry. 

This species is very closely allied to the Siberian form Ptyclioparia 
czekanowslcii^ von Toll.^ It differs (i) in the shape of the glabella; 
(ii) in the front outline of the cranidium ; (iii) in the strength of the 
nuchal spine, which in the Siberian species is described as entirely 
(replacing the occipital ring. In E. von Toll's figures there is an 
uncertain indication of an upturned marginal rim, in advance of 
the swollen frontal limb; no trace of this is to be detected in the 
Comley form. 

^ ‘ Beitrage zur Kenntniss des Sibirischen Cambriuni ’ Mein. Acad. Imp. 
Sci. St. Petersb. ser. 8, vol. Tiii, no. 10 (1898) p. 21 & pi. i, fig. I. 
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Nearly allied also is the same authors second Siberian species., 
Ptyolioparia mefjlitzlzu ^ which, however, has weak glabellar furrows 
and difierently formed fixed cheeks. 

Pt, (?) prospectensis^ Walcott,^'has a circular swelling in front of 
the glabella of equal elevation with it, and a fixed cheek extending 
forwards, with prominent eye-lobes on the outer margin. This form 
would seem to be a more distant ally of our species, but it has an> 
anterior border to the frontal limb. 

Pt.(2) linnarssoni) Walcott (not the Pt. linnarssoni^ Brogger). is 
another species with a swelling on the frontal limb in front of the 
glabella, and elevated fixed cheeks extending forwards with a rather 
prominent eye-lobe, but the general shape of the cranidium and the 
widely diverging posterior branches of the facial suture give a very 
different aspect to the head-shield. It, too, has an anterior border- 
to the frontal limb. 

xi still more divergent form has been described by Dr. Walcott as 
Pt, (?) pernasuhis) iw which tlie glabella has much the same general 
shape as the Comle}' species ; but in this case there is an extrava¬ 
gantly enlarged frontal limb, which runs out forwards into 
point and is only slightly convex. It is somewhat reminiscent of 
Anomocare ammmatiim, Ang. 

In all these forms, which have been doubtfully referred ioPturho- 
paria^ there seems to be a relic of an aboriginal trilobation of the 
anterior portion of the head-shield. 

Micmacca, Watthew. 

Under this name Mr. G. F. Matthew describes 

‘A group of trilobites with large, rather proiuinent, cylindrical glabella,, 
which extends almost to the front of the sliield ; and with continuous eye-lobes 
and a short, direct posterior extension of the dor.sal suture.’ (Trans. KA\. 
Acad. Sci. vol. xiv, 189,1, p. 141.) 

There are several forms derived from the Ohnellus Limestone 
of Comley which I provisionally refer to this genus, although they 
are almost as closely allied to KlPipsoceplialns, Zenker, and again 
have affinities with some forms of Anomocare, Angelin, and with. 
Mr. Matthew's suggested subgenus (Strennella) of Agraulos, Corda. 

The true generic position of tlie.se Comley fossils can hardly be 
ascertained, until the thoracic segments and pygidia are forthcoming. 

For the present, I divide them into two species : one a very 
minute form, and thereby diftering strongly from Mr. Matthew’s 
type species; the other of moderate size, and presenting several 
variations, so that it is possible that a third or even a fourth species 
may be represented. 

Their occurrence in the same bed of rock with OleneJlus {Holmia) 

^ Mem. Acad. Imp. Sci. St. Petersb. ser. 8, vol. viii, no. 10 (1898) p. 22 & 
-pi. i. fig. 2. 

- ‘Palaeontology of tbe Eureka District’ U.S. Geol. Siirv. Monogr. viii,. 
(1884) p. 46 & pi. ix, fig. 20. 
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would seem to indicate that they come from a relatively earlier 
horizon than the Acadian forms, and their alliances with other 
genera suggest an earlier stage in development. 

]\riGMACCA (?) ELLTPSOCEPIIALOIDES, Sp. HOT. (PI. YII, figS. 8 & 0 & 

PL Yiir, fig. 1.) 

This species is founded upon five specimens in my own collection,, 
and upon a similar number from the British Museum (jSTatural 
History) collection at South .Kensington; and I would here wish 
to acknowledge my indebtedness to the Keeper of the Geological 
Department for the loan of the latter specimens. 

I take as the type-specimens [413] of my own collection and 
[J 12905] from the British Museum, and to this typical form speci¬ 
mens [955, 200, 201] are also referred. 

The remainder of the British Museum specimens [J 12900, 
J 12901, J 12902, T 12904] undone of ray own [414] will be noticed 
later as varieties. 

Xos. 413 and' 955 have the test in excellent preservation. In 
J 12901 it is slightly decomposed and of a beautiful chalky white,, 
like so nfaii}' of the fossils from the Olenellus Limestone of the Comley 
Quarry. The other specimens have the test more or less decom¬ 
posed, or actuallv removed. 

Craniditjm : Size—rather small; length = 5 to 7 millimetres. 

General form.—Trapezoidal, widest behind; widely rounded 
in front; proportion of length to width = 3:4. 

General convexity.—Considerable; apparently about ^; with 
features in strong relief. 

Glabella.—Y’ithout the occipital ring, about two-thirds of the 
length of the head-shield; wide; very convex transversely and also 
longitudinally; highest in the middle of the length ; parallel-sided, 
with semiciicularly rounded apex ; marked at the sides by three 
pairs of furrows, of which the posterior is strongly curved back¬ 
wards, the next is similarly directed but not so strongly, and the 
third is only sometimes discernible. 

Occipital furrow.—Shallow and wide; entire; somewhat 
curved backwards, and weak in the middle of its length. 

Occipital ring.—As wide as the glabella; expanded in the 
middle to a rounded angle ; and bearing a tubercle or incipient spine- 
directed backwards. 

Axial furrow.—AYide ; slightly hollowed and not marked by 
any impressed line ; not traceable round the apex of the glabella. 

Fixed cheek s.—Suggestive of spherical triangles ; flatly convex,, 
rising a very little from the axial furrow, almost flat transversely 
to it, curving oyer towards a groove (deepest posteriorly) in rear of 
the eye-lobe ; anteriorly they fall away in elevation, and merge into 
the frontal limb beyond the ocular ridge ; posteriorly the}" are 
limited by a steep curve down to the postero-lateral limb. 

Eye-lobe.—One-third the total length of the head ; the posterior 
end, which is a little enlarged, does not quite reach the postero¬ 
lateral limb ; from this point the surface of the lobe, which is- 
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always raised above the depressed side of the cheek, rises distinctly 
to the forward end, where it drops away abruptly to the place of the 
ocular ridge. 

Ocular ridge.— Arising from the outer side of the axial furrow 
a little in advance of the point where the side of the glabella begins 
to curve round to the apex ; very slightly elevated, and sometimes 
■only marked by a slight hollow or furrow behind it which connects 
with the hollow in rear of the eye-lobe. 

Postero-lateral limb.—A triangular area, consisting of a 
hollow which widens outwards, and a slightly raised margin which 
is strongly geniculated just within the distance outward of the eye- 
lobe, the geniculation being almost a tubercle. Beyond this point 
the surface of the limb falls rapidly down to the facial suture. 

Frontal lim b.—N arrow, not more than an eighth of the length 
of the head ; subequally divided into a flat area (or a shallow hollow) 
and a slightly convex marginal rim; both these features can be 
followed in one of the specimens to right and left as far as 
the facial suture. 

Facial suture.—Anterior branch nearly straight forwards and 
parallel with the axis of the liead; posterior branch a little curved 
outwards, and extending as far out as the extreme limit of the eye- 
lobe. 

Test. —Apparently thick and strong, sometimes almost polished 
•on the surface of the glabella; having a flnely granular aspect on 
the rixed cheeks, and a few short raised lines on the front margin. 

Two detached pleurm occur on the same little piece of rock with 
the cranidium [413]. These are smooth, widely furrowed, and 
-strongly geniculated, but the ends are not visible. I cannot with 
confidence assign them to this species, because at least two other 
trilobites are represented by fragments on tiie same little block of 
limestone. 

This form of the species seems to me to be intermediate between 
Mlcmacca and Ellipsocephalus. From the type species of the former 
dt differs in the somewhat extended frontal limb, and in the rather 
wider postero-lateral limb with the consequent lengthening of the 
posterior branch of the facial suture. From the latter genus it differs 
in the fact that the glabella is not expanded in front, nor is it 
pentagonal in outline, nor is the frontal limb strongly bent down¬ 
wards in front. 

The species seems nearest to Jlicmacca recurva^ Matthew, but the 
eye-lobe of that species, as represented in his figure, extends farther 
back, the postero-lateral limb is narrower, and the ocular ridge 
seems to be differently developed ; there is no ‘ obscure tubercle’ on 
the side of the glabella in the Comley form, which also is smaller. 

Micmacca. ellipsocephaloides, var. spinosa. (PI. YIII, fig. 5.) 

Specimens [414 & J 12900] show the tubercle on the occipital 
ring developed into a short spine directed backwards ; the axial 
furrow is more distinctly hollowed, and traceable almost to the apex 
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of the glabella ; the fixed cheeks appear to be rather narrower ; the- 
hollow parallel with the eye-lobe and the ocular ridge is more 
distinct; the frontal limb is thickened and curved downwards to 
the front margin, with an extension forwards equal to one-third of 
the length of the glabella, and, though flattened in front of this 
latter feature, does not show any decided hollow or marginal rim. 


Micmacca ellipsocephaloides, var. strextjelloides. (PL YIII,. 
figs. 3 & 6.) 

Two cranidia [J 12904 & J 12902] are somewhat wider across- 
the base and narrower in front between the sutures than is the 
case in the type-specimens, and in this respect bear a resemblance 
to Agraulos {8trenueTla\ The frontal limb stands out horizontally 
to a greater distance, and has the form of the toe of a slipper 
when seen from the side; and in one specimen [J 12902] the 
glabella is narrower in front than behind. In both cases the 
occipital ring is incomplete, so that it is impossible to say whether 
it bore a spine or a tubercle. This last specimen also shows traces 
of at least seven thoracic segments in place: these are so much, 
damaged, that it can only be said that the number is incomplete; 
that they have a very convex axis ; that the pleurae stand out hori¬ 
zontally for a distance equal to about two-thirds of the width ofr 
the axis, and are there bent downwards at a steep angle to their 
terminations, which are also bent backwards and probably ended in 
sharp points. The traces of these points in the rock are concave 
throughout, implying the existence of an extended doublure. 

On the same piece of rock there is a well-preserved fixed cheek,, 
showing the sutures, and approaching more nearly to the type 
(PL YIII, fig. 4). 


Micmacca ellipsocephaloides, var. sexior. (PL YIII, fig. 2.) 

A cranidium of larger dimensions (length = 13 mm.) is represented 
in the specimen [J 12901] shown in fig. 2. There is a robustness- 
about it which suggests that it is an older individual. It departs 
from the type, principally in the greater proportionate width across 
the posterior branches of the facial sutures; in the occipital furrow 
being quite lost in the middle of its length, but wide and deep at 
the sides ; and in the very thick but shortened frontal limb, with 
a decided hollow between it and the glabella. The occipital ring 
seems to have been devoid of spine or tubercle. 

The divergences between these four forms are, when considered, 
together, too slight to warrant a separation into diverse species, and 
I am doubtful whether they have any permanent varietal importance. 
It seems more probable that the species was in a state of flux and 
that it was not until later, if at all, that it crystallized out into forms 
with well-marked permanent differences. 

Locality and horizon.—Comley, from the Olenellus Lime¬ 
stone of the quarry and of the excavation 200 yards south of it. 
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JMiCMACCA (?) PAEVELA, sp. iiov. (PI. Ill, figs. 9 & 10.) 

One imperfect internal cast of the eranidium [112] and one 
fragment Avith the test preserved [Ill], and shoAving the glabella 
and fixed cheek, form the only material at present available for 
-descriyjtion. 

Ceanibiem: Size—minute ; 2 to 21 millimetres long. 

(General form.—Subquadrangular, Avith rounded front. 

General convexity.—Eather fiat; curving down someAvhat 
at the front, and perhaps at the sides. 

Glabella.—Moderately convex; touching the front margin; 
widening forwards beyond the ocular ridge ; with four pairs of 
incomplete furrows, which are slightly impressed at the sides and 
very evenly distributed in the length. 

Occipital furrow.—Wide and shallow ; traceable all across. 

Occipital ring.—Narrower than the glabella, and produced 
backAvards to a point or short spine. • 

Axial furrow.—Wide and very slightly impressed ; increasing 
ill strength forward of the ocular ridge. 

Fixed cheeks.—Subquadrangular; as wide as the glabella 
and nearly flat; falling a little to a hollow behind the eye-lobe; 
limited anteriorly by the ocular ridge, and posteriorly by a steep 
descent to the postero-lateral groove. 

Ocular ridge.—Arising from the outer side of the axial 
furrow a little posterior to the anterior glabellar furroAv; passing 
outAvards at right angles to the glabella to join the eye-lobe by a 
bold curve. 

Eye-lobe.—Fully half the length of the head; rising rather 
steeply from the depressed edge of the fixed cheek ; reaching back¬ 
Avards nearly to the posterior marginal groove. 

Postero-lateral limb.—A grooA^e margined by a slightly 
raised and rounded ridge, which is geuiculated almost as far out as 
the eye-lobe. 

Frontal limb.—Not wholly knoAvn; apparently it consists of 
a narroAV upturned fillet touching the glabella, and separated from 
it by a distinctly impressed line. This fillet is produced on each 
side to form the anterior curve of the shield ; betAveen this and 
the ocular ridge there seems to be a comparatively Avide fiat area. 

Facial suture.—Anterior branch unknown; posterior branch 
apparently short and direct to the posterior margin immediately 
behind the eye-lobe. 

Test. —Very finely granular. 

This little species differs from Mr. G. F. Matthew’s type for the 
genus (M, mattJiewi) in its minute size : and, but for the width 
of the glabella, it might well be a larval form of this genus. The 
long and distant eye-lobe and the glabella reaching the front margin 
are both {fide Matthew) ^ embryonic features in allied genera. 

LoQality and horizon.—Comley, from the OhneUus Lime¬ 
stone of the quarry, and of the excavation 200 yards south thereof. 

1 Trans. Koy. Soc. Can. vol. v, sect, iv (1887) pp. 128 ct seqq. 






Tol. 66.] 


THE CAMEKIAX KOcKS OF C031LEY. 


31 


Agraulcs, Corcla. 

Siibgenus Streniiella. ^Matthew. 

In 1SS6 Mr. Matthew^ called attention to the divergence of 
A. strenuus, Bill., from the type of Corda’s genn.s, and proposed 
the name of StrenucUa for a snbgenus, of Avbich Billings’s species 
-would form the type; and in 1887 “ he referred (but with a 
note of doubt) his species A. (StrenucUa!) haUiana to the same 
subgenus. 

A form occurs at Comley which seems closely related to 
A. strenuus, var. nasaius, Walcott, and should come under the 
same subgenus. It has some points of resemblance with Anorno- 
care, Angelin, but would seem to have a wider head-shield thau 
the type of the genus, and a small pygidium very different from 
the rounded pygidia described and figured by Angelin. It appears 
to me that StrenucUa might well be adopted as the name for a 
genus intermediate between Ar/raulos and Anontocare ; but with¬ 
out access to specimens of Agraulos strenuns, Bill, (which should 
form the type species), I cannot sketch out a generic diagnosis. 

Aokatjlos (Steexe^ella) sALoriExsis, sp. nov. (PI. IV, figs. 1-9.) 

E. S. Cobbold, Anomocare, cf. Agraulos sfrenuus, var. nasutus. Wale., Eep. 

JBrit. Assoc. 1908 (Dublin) 1909, p. 230. 

Fragments of this species occur in abundance in one band of the 
grey limestone of Comley; but they are difficult of extraction, 
owing to the strong relief of the features. 

I have portions of twelve or more individual cranidia in my 
collection, the most complete, though not the largest, of which 
[161] is figured. 

The fragments of this species are intimately mixed in the rock 
with those of another of about the same size, and the correlations 
made below, of pygidium, thoracic segments, and free cheeks with 
these cranidia, are necessarily matters of inference. 

Ceaxidium : Size.—Length (exclusive of the nuchal spine) = 
from 7 to 10 millimetres: the width across the eye-lobes is about 
half as much again. 

General form.—Broadly subquadrangular, with a very widely 
curved front and a somewhat sinuous posterior border, from which 
the long nuchal spine projects backwards. 

Convexity.—The glabella is strongly convex, the fixed cheeks 
are more or less horizontal, and the sides of the head-shield dip 
steeply down. The convexity works out at about 

Glabella.—Almost semicircular in convexity ; somewhat para¬ 
bolic in outline; width, about a third of that of the cranidium ; 
length, about three quarters of that of the shield without the nuchal 

^ Trans. Boy. Soc. Can. vol. iv, sect, iv, pp. 151,154. 

^ UAd. vol. V, sect, iv, p. 132. 
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s])ine; three pairs of furrows directed strongly backwards are some¬ 
times visible at the sides, but they are frequently almost obsolete. 

O.ccipital furrow.—Sometimes traceable all across, some¬ 
times only represented by impressions at the sides. 

Occipital ring.—Merged into the base of a very strong nuchal 
spine, which projects backwards over several thoracic segments. 

Axial furrow.—The change in vertical curvature all round 
the glabella indicates its limits very definitel}^ but there is no im¬ 
pressed line or hollow. 

Fixed cheek.—Subquadrangular ; as wide as the glabella;, 
almost horizontal for about half its width, rising a little in the 
third quarter, and falling steeply to a hollow or groove, the outer 
margin of which rises to form the eye-lobe ; posteriori}’ the surface 
of the cheek falls steeply to the postero-lateral groove; anteriorly 
it slopes gently and evenly down to the frontal limb, extending 
a very little beyond the ocular ridge. 

Eye-lobe.—A little less than a third of the length of the head- 
shield (without the spine) ; rather nearer to the posterior than to- 
the anterior margin ; elevated at its interior end above the ocular 
ridge, and having its upper surface distinctly inclined backwards 
as seen from the side. 

Ocular ridge.—Almost obliterated at its commencement near 
the glabella, but gaining in definiteness, by reason of the slight 
depression behind it, as it crosses the front slope of the cheek 
towards the eye-lobe. 

Frontal limb. — Extending for a quarter of the length of the 
head-shield in front of the glabella; composed of a deep and wide 
rounded hollow and a very convex marginal rim : the hollow and 
rim lose intensity to right and left, and are hardly discernible at 
the line of the facial suture. 

Postero-lateral limb.—Consisting of a groove widening con¬ 
siderably towards the facial suture, and a well-marked but rather 
narrow raised rim. At a distance from the glabella equal to the 
width of its base there is a strong geniculation, sometimes rising 
so much that it might be called a tubercle; beyond this the sur¬ 
face of the limb slopes down steeply to the facial suture, and the 
groove and raised rim gradually fade away. 

Facial suture.—Xot well seen from above, owing to the 
curving over of the sides of the cranidium ; the aiiterior^branch is 
short, subparallel to the axial line of the shield, and curves very 
slightly outwards; the posterior branch is somewhat sigmoidal, but 
also short, and meets the posterior border behind the eye-lobe. 

Test. — The test in this species seems very thick and strong, and 
all the minor features, such as the glabellar grooves, or ocular 
ridge, are softened or almost obliterated from this cause. 1 have 
not seen any internal casts. The actual surface is smooth, but not 
polished, and under a strong magnifier appears to be of extremely 
fine grain. 

As a rule, no surface-marks are visible on the upper surface ; 
but on one nuchal spine attached t© a glabella [158] there are 
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some faint and verj’ slightly raised lines, running longitudinally, 
and on one front border [945] there are similar marks almost on 
the under surface. 

Free cheeks. —Among the innumerable fragments associated 
with these craiiidia and with other similar fragments belonging to 
the next species to be described, there are several free cheeks which 
I feel confident may be assigned to this species. 

One of the most perfect [170] is figured in four aspects (PI. lY, 
figs. 6 a-6 d) : fig. 6 « is a representation of the cheek as it lies 
flat in the rock; fig. fi 6 is the view presented as seen from the side 
of the complete organism ; fig. 6 c is the view presented as seen from 
above (as nearly as I can judge) ; fig. 6 cZ is an enlargement of the 
spine, to show the surface-markings. These markings correspond 
very closely with those on the spine and front border above men¬ 
tioned, but the}" are more pronounced. They consist of raised, 
inosculating, flattened lines, looking like tiny ribbons of gossamer, 
irregularly arranged subparallel with the margin. The rest of the 
surface is of exactly the same texture as the associated cranidia. 

The transverse curvature of the cheek-margin agrees with that 
of the cranidiura, and the lower branch of the facial suture on the 
cheek would (with allowances for differences in size and individual) 
fit fairly well to the suture shown on the head-shield. 

The flat area of the cheek is very small; the rise to the eye is 
steep and pronounced ; the marginal fold is produced at the genal 
angle into a stout spine, somewhat oval in section, and this projects 
(to judge by fig. 6 c) but slightly from the general outline of the 
thorax. 

The associated thoracic segments that may be referred to this 
species are represented in PI. lY, figs. 2-4 and 7-9. They are 
characterized by a very convex axis usually, if not invariably, more 
than a semicircle ; and by a pleural lobe which is horizontal for half 
its length, and has a strong geniculation at a distance out subequal 
to the transverse diameter of the axis, the tip being bent down at 
an angle of 60^ to 65°. In some axis-rings there is a very small 
central tubercle ; others are provided with the base of a stout 
spine directed vertically upwards, and seen, in one instance [176] 
(fig. 4), to rise fully three-quarters of the height of the ring without 
change of direction. The extremities of the pleurae are rarely easy 
to observe : in [162] fig. 3 the whole tip is corroded and inde¬ 
finite ; in [164] fig. 2,which was carefully excavated with a needle, 
the tip appears to be distinctly rounded; in [180] fig. 7 a distinct 
but somewhat incipient hook is observed; in [944] fig. 8 the hook 
is more pronounced; and in [948] fig. 9 a much stronger hook is 
seen. The last two are detached tips unconnected with any axis¬ 
ring, but showing an angle of geniculation of about 60°. 

Summarizing from the above-quoted specimens, the characters of 
the thorax may be described as follows :— 

Thorax. — IS’umber of segments unknown. 

Axis.—Yery convex ; anterior segments plain, or provided with 
Q. J. G. S. No. 261. 
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a central tubercle ; median and x^osterior segments all (?) provided 
with strong cylindrical spines, directed vertically upwards ; arti¬ 
culating surface marked off from the body of the ring by a decided 
transverse hollow. At each side of the axis there is a small 
cushion - shaped thickening, perhaps serving to strengthen the 
attachment to the pleura. 

Pleura.—Standing out nearly at right angles to the axial line ; 
horizontal for a distance subequal to the transverse diameter of 
the axis ; then suddenly geniculated and bent downwards at an 
angle of 60" to 65°; the bent portion is subeqnal in length to the 
horizontal portion, and slightly convex outwards; the extremities 
are rounded or armed with incipient hooks, which, possibly, become 
more x:>ronounced posteriorly. The surface of each pleura is pro¬ 
vided with a front and a back rib, with a furrow between them : 
the back rib is marginal throughout; the front rib is marginal to 
the geniculation, from which point it bends a little backwards, 
leaving a narrow facet in front of it, and causing the furrow to 
contract in width, until it disappears at a distance from the extremity 
equal to about the Avidth of the pleura; where a hook is present, 
it is formed of a continuation of this front rib carried backwards. 

Surface.—Smooth or very finely granular, Avith a slightly 
coarser granulation at the extremities. 

A fragment [274] of a pygidium (PI. IV, fig. 5) may be referred 
to this species with a high degree of probability. The surface 
characters agree with those above described ; the sides and poste¬ 
rior margin are bent down at a steep angle ; the general form is 
very like that of the pygidium figured by Walcott ^ as associated 
with the head-shields which he refers to Agraidos strenuus^ var. 
nasutiis. The one doubtful point is the flattened upper surface 
of the axis, which does not exhibit the high convexity of the 
glabella and thoracic segments. 

Pygidium. —The following is the descrixition of the associated 
pygidium referred with very little hesitation to this species. 

General form.—Trapezoidal; wider behind than in front. 

Axis.—Convex; somewhat flattened in the middle; reaching 
the posterior end of the shield; Avith no dmsions except that 
marking off the articulating surface, which projects a little beyond 
the general line of the anterior border. 

Side-lobes.—Subtriangular ; not confluent behind the axis; 
front border standing out at right angles to the axis for one-third 
of its length and then bent suddenly backwards and slightly down¬ 
wards to meet the posterior margin at a rounded angle; posterior 
margin almost straight and bent down vertically. In the view 
from behind, this hanging portion is seen to arch suddenly upwards 
as it approaches the axial line. 

The surface of the side-lobe slopes almost uniformly backwards 
and outwards from the inner anterior angle, and is marked by 

^ 10 th Ann. Eep. U.S. Geol. Suit. 1888-89 (1890) p. 653 & pi, xcvii, figs. I, 
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one short depression near the same angle, representing a marginal 
groove. There is no trace of any spine or tubercle. 

This pj^gidium differs from that figured by Walcott in the absence 
of any division of the axis, and in the fact that the side-lobes are 
not connected together behind the axis. 

The cranidia which I have referred to this species differ in 
several particulars from the characters shown in Dr. Walcott’s 
figures^ of his variety of AgrauJos stremius, Bill. 



Agraulos stremius, var. 
nasutusy from Walcott’s 
figures. 

Agraulos (Strenuella) 
salopiensis. 

Width at anterior 

considerably less than width 

slightly less than width 

facial suture 

across eye-lobes. 

across eye-lobes. 

Width at posterior 

considerably more than 

not exceeding width across 

facial suture 

width across eye-lobes. 

eye-lobes. 

Nuchal spine . 

broad and stout. 

strong, but elongate and 
slender. 

Glaliellar furrows. 

distinct. 

almost obliterated. 

Occipital furrow . 

distinct. 

almost obliterated. 

^ Axial furrow . 

distinct. 

obsolete. 

Eve-lohe . 

nearly half the length of 
the head-shield, omitting 
the spine. 

about one-third the length of 
the head-shield, omitting 
the spine. 


From Agrcados (Streiiuella ?) lialliana^ Matthew, the differences 
of the Shropshire species are more marked. A. (SU\) ludliana has 
the cheek-lobes ‘connected in front of the glabella/ the frontal 
margin is only a little raised, the fixed cheeks have a steep slope to 
the axial furrow,"^ the ‘ tubercular process ’ (geniculation) of the 
postero-lateral margin appears to be at a less distance out from the 
glabella, and the eye-lobe is ‘ short and not prominent.’ 

From Anomomre^ as figured by Angelin,^ there are numerous 
differences. In all the seven species the fixed cheeks are decidedly 
narrow. A, Iceve, Ang., is perhaps nearest to the Shropshire 
species in the convexity of the axis and course of the facial suture, 
but the glabella, front margin, occipital ring, and free cheeks are 
all very difterent. 

Locality and horizon. — Comley, from the upper part of 
the grey limestone of the excavation, 200 yards south of the 
quarry. 

’ lOtb Ann. Eep. IJ.S. Geol. Surv. 1888-89(1890) pi. xcvii, figs. 2, 2a~c. 

Mr. Matthew’s figures appear to have been drawn from internal casts. 

^ ‘ Palaeont. Scan.’ 1854, pi. xyiii. 
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Anomocare, Angelin. 

Mr. Philip Lake, who ver}" kindly examined many of my 
specimens from Comley, suggested to me that eertain of the forms- 
belonged to Angelin’s genus. 

The evidence supplied by the fragments next to be described is^ 
too scanty to enable me to be certain whether they should be 
placed in this genus or with the preceding (Strenuella), 

The fragmentary pygidium [173] (PI. Y, fig. 6) is so much 
mutilated that it is impossible to say whether it had or had not 
an extended flat border similar to those figured by K. A. Grdnwall 
as belonging to A, ecccavatum^ Ang., and A. la^ve^ Ang.^ 

Axo3iocake platycephalum, sp. nov. (PI. T & ? PI. lY, fig. 10.) 

E. S. Cobbold, Anomocare, sp. 1 & sp. 2, Rep. Brit. Assoc. 1908 (Dublin)' 
1909, p. 230. 

This species is associated in the same rock with Agraidos 
(Strenuella) salopiensis, and appears to be equally plentiful; but, 
owing to the greater flatness of the head-shields, it is perhaps 
more easily collected, and I have about twelve nearly complete 
cranidia, as well as a large number of fragments. 

This comparative flatness of the heads has suggested the specific 
name. 

CuAxiDiuM : Size.—Length varying from 4 to 8 millimetres. 

General form.—Subquadrangular, with broadly rounded front. 

General convexity.—xAbout 4; while the convexity is not 
inconsiderable, there is an absence of relief in the separate features 
which gives an idea of flat-headedness to this species. 

Glabella.—Convex ; almost parallel-sided ; apex rounded semi- 
cii cularly; strongly impressed at the sides by three pairs of 
glabellar furrows which are wide and ill-defined. The posterior 
furrows are always, the median frequently and the anterior some¬ 
times, inclined backwards, and the}" all penetrate into the glabella 
for a third or more of its width, and in so doing constrict the 
median portion, giving it a somewhat carinate appearance. The 
inner ends of the posterior pairs are often wider than the outer, 
as though the furrow had been impressed first in one direction 
and then in another. In one specimen [142] the furrows are much 
widened, and their outlines blurred (PI. Y, fig. 2). 

Occipital furrow. — Strongly impressed at the sides, but 
hardly traceable across the median third, where it seems partly 
invaded by a thickening of the occipital ring. 

Occipital ring.— Expanded in the middle, both forwards and 
backwards ; the surface is but slightly convex longitudinally and 
inclined backwards ; in some instances, there is a slight depression 
across the centre parallel to the lower border. Occasionally, a very 
minute tubercle is visible (with a strong lens) on the axial line. 

1 ‘ Bornbolras Para(Ioxideslsi,g og deres Fauna' Danmarks Geol. Undersog. 
ser. 2, no. 13 (1902) pp. 140, 141 & pi. iv, figs. 6, 8, 9. 
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Axial furrow.—Practically obsolete. The glabella is well- 
defined from the cheeks by the change of vertical curvature, but is 
less distinctly marked off from the frontal limb. 

Pixed cheek.—Highest near the glabella; sloping down in 
a uniform curve to the eye-lobes and to the front; extending 
anteriorly beyond the ocular ridge and merging into the frontal 
limb ; posterior limit marked by a rather steep downward curve. 

Eye-lobe.—From a quarter to a third of the length of the 
head-shield ; situated opposite the middle of the length of the 
glabella and occipital segment combined; distance from the glabella 
equal to the diameter of the latter; not raised at the outer 
edge. 

Ocular ridge.—Beginning near the glabella in advance of 
the anterior glabellar furrow, and curving outwards and backwards 
to the eye-lobe. 

Frontal limb.—Sloping at a very gentle curve downwards all 
the way; having usually (but not always) a wide, slightly thickened 
marginal rim, the surface of which has a slightly increased slope 
downwards and a delicately raised inner border. 

Postero-lateral limb.—Consisting of a groove, widening 
outwards; and a raised border, with a geniculation at a distance 
outwards rather less than half the width of the glabella. 

Facial suture.—Owing to the bending down of the sides of 
the cranidium, it is a little difficult to make out the exact form and 
posit ion of the suture as viewed from above. 

The anterior branch runs more or less directly forward from the 
eye, curves round rapidly inwards to meet the front margin, and is 
never farther out than the eye-lobe. 

The posterior branch seems to vary slightly; it follows a sigmoidal 
■course from the eye-lobe to the posterior angle of the cranidium, 
which is well rounded and usually rather farther out than the eye- 
lobe itself. 

Test. —To the unaided eye the surface is almost smooth, but 
under a strong lens it proves to be finely granular, and, in one 
instance at least [144], a number of minute tubercles are to be 
•seen. On the extreme front edge of the same specimen, the 
granular surface is seen to merge into one of fine raised lines 
subparallel to the border. 

Owing to the mixture in the rock of the free cheeks and frag¬ 
ments of thoracic segments of this species with those of Agraulos 
.(Strenuella) salopiensis^ the correlations given below are somewhat 
inferential. 

FiiEE CHEEK. —There are several examples in my collection of 
the remarkable free cheek represented in PL V, fig. 8. The facial 
suture in the specimen [1G3] seems to be partly preserved, but 
the eye, which was considerably elevated above the plane area, is 
broken away. 

The plane area is small, and the genal angle is produced into a 
very long and delicate spine of oval section, and stands out away 
from the head-shield at an angle of 30® to 40° with the axis. 
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The plane area exhibits a finely granular surface, comparable with 
that of the cranidia; this character continues into the base of the 
spine, and then merges into a series of irregular raised lines, much 
like those on the front margin of the cranidium [144]. I have 
attempted to express these characters in the enlargements (Pi. Y, 

fig. 8). 

A second form of free cheek [169] (PI. I\, fig. 10) from the 
same rock exhibits a modification, which may indicate a different 
species: in this the spine is circular in section and much stronger • 
but I have other specimens somewhat intermediate between the 
two, and, so far as the evidence goes, it would seem that the 
setting of the spine and its sectional form are liable to variation. 

Although the free cheek of this species remains somewhat 
doubtful, I have little hesitation in assigning the pleurae, etc. 
[specimens 180 «, 178, 915] to it. 

The keys to the discrimination between the thoracic segments 
of the Stremiella and the Anomocare are ;—(i) the nature of the 
surface; (ii) the position and angle of the geniculation ; and (iii) 
the curvature of the convexity of the axis. 

Thoeax. —IS’umber of segments unknown. 

Axis.—Transverse convexity less than a semicircle ; articulating 
surface marked off from the body of the ring by a distinct trans¬ 
verse hollow or groove ; body of the ring somewhat narrowed in 
the middle, by the advance of the groove from the front, and by a 
sinuosity of the posterior margin; there is a slight cushion-like 
thickening on each side at the point of attachment of the pleurae. 

Pleura.—SomeAvhat wider in the middle than at the axis; 
nearly square with the axial line throughout; horizontal for a 
distance about equal to half the diameter of the axis, then strongly 
geniculate and bent down at an angle of about 45°; the bent 
portion somewhat curved, convex outAvards, and about a quarter 
as long again as the horizontal part: front rib low near the axis, 
marginal to the geniculation, Avhence it bends backward toAvards 
and beyond the centre of the pleura, leaving a wide facet in front 
of it; back rib low and AAude near the axis, and remaining marginal 
throughout. 

The groove between the ribs is AAude and shalloAV near the axis,, 
deepest at the geniculation, narroAving rapidly beyond it to die out 
near the extremity, which is broadly rounded. 

Surface.—Finely granular. 

Pygidiuai.—I have one fragment of a pygidium [173], with a 
finely granular surface, that appears to belong to this species. 

Axis.—AYide ; consisting of an articulating surface, two annu- 
lations and a longer terminal portion ; the upper surfaces of the 
annulations are broken away in a manner suggestive of their having 
borne wide-based spines directed backwards. 

Side-lobe,— Consisting of a horizontal extension with a width 
equal to about a quarter of that of the axis ; beyond this the 
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form is entirely lost, but there are two depressions on the broken 
edge, which have the appearance of being the bases of two- 
marginal spines or processes directed backwards. 

Pygidial spines (?).—Two specimens of spines [178, 873] 
(PL Y, figs. 7 &: 9) may possibly belong to the p 3 ’gidium of this 
species, although they are somewhat too large to fit the individual 
pygidium figured. 

Each consists of an elongate cylindrical spine with a swollen 
bisymmetrical base, which is rounded above but flattened or perhaps 
even hollowed below. Beyond the base there is a constriction or 
furrow separating it from an annulation, which looks like an 
articulating surface, but the front edge is, in both specimens, 
broken and shows no margin. The surface-characters are identical 
with those of the free cheek [163] previously described (see PI. Y, 
fig. 8), being finely granular on the base, in this respect matching the 
pygidium figured (PI. Y, fig. 6), and graduating to a system of raised 
lines on the spine itself. They would appear to have projected 
upwards and backwards, and to have been bent more decidedlj" 
backwards at a little distance above the axis. 

Associated as they are with fragments of both the Strenuella and 
the Anomoccire, it is possible that they might belong to either 
genus ; but the swollen base and constriction are very different from 
the bases of both the nuchal and the thoracic spines of the former, 
and the surface-characters point strongl}* to a reference to the 
same species as the free cheek [103], the characters of which again 
match with those of the cranidium [144] (not figured) that is re¬ 
ferred to the Anomocare. 

The general form of these spines is very like that of the 
detached ‘ horizontal spines figured by the late Dr. E. Schmidt as 
belonging to his Olenelliis (Mesonacis) mklcwitzi} 

Locality and horizon.—Comley, from the upper part of 
the grey limestone of the excavation, 200 yards south of the 
quarry. 

Anomocare parvcm, sp. nov. (PL lY, figs. 11-14.) 

E. S. Cobbold, Anomocare sp. 3, Rep. Brit. Assoc. 1908 (Dublin) 1909, p. 236. 

A minute form nearly related to A. platycepJialum^ but which 
seems to be specifically distinct, is fotind in considerable numbers 
in the same rock. 

Tn general form, in convexity, and in surface-characters these 
cranidia have so strong a likeness to A. platycephalum, that it is 
unnecessary here to do more than indicate the differences. 

The glabella is, proportionately, rather more strongly convex 
and somewhat less wide. The frontal limb has no thickened 
rim ; it stands out almost horizontally from the end of the glabella, 
and its anterior edge is slightly upturned. 

The glabellar furrows are more distinctly impressed, nar¬ 
rower and more uniformly transverse ; and, in some instances, a 

^ * Ueber eiue ueuentdockte IJntercambrische Fauna in Estland’ Mem, Acad. 
Imp. Sci. St. Petersb. ser. 7, vol. xxxvi (1888) no. 2, pi. i, figs. 23 & 24. 
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fourth pair is indicated at the sides of the glabella in advance of i 
the ocular ridge (see PI. lY, fig. 11 ). The geiiiculation of the 
posterior border is proportionately farther out. 

Forms referable to A, platyceplialmn have been recognized, 
ranging down to 4 millimetres in length of head-shield ; those of 
A. parvum vary from 2*3 to 4 millimetres, but have not been 
found larger. It would therefore appear to be a much smaller I 
species. Narrow and wide forms [143 & 275] of this species are 
illustrated by the two figures (PI. lY, figs. 11 & 12). 

The thoracic segment [172] (fig. 14) and fragmentary free cheek ’ 
[177] (fig. 13) may possibly belong to this species. 

Locality and horizon.—The same as in the case of Anomocare • 
platifceplmlimi, 

Anomocaee(?) pustulatum, sp. nov. (PI. YI, figs. 1, 2, & 3.) | 

E. S. Cdbbold, Anomocare vel Agraulos sp., Rep. Brit. Assoc. 1908 (Dublin) ij 
1909, p. 237. j 

Portions of six or seven head-shields and some thoracic fragments i| 
from various exposures in the (Juarry Ridge, Comley, indicate a | 
species with a very pustulate test. Of these, two of the larger ||1 
cranidia [186, 188] and one axis ring [196] are selected for illiis- 1 
tration. I 

Cranidium : Size—moderate,^ 11 to 12 millimetres in length. : 

General form.—Subqiiadrangular, with rounded front; pro- i 

portion of length to width =3:4; widest across the eyes. 

General convexity.—Considerable, about L; the features 
are in very strong relief. 

Glabella.—Convex; parallel-sided; truncately rounded at the | 
apex; having four pairs of furrows well marked at the sides, but 
not continuous across; the posterior pair inclined backwards, the 
others transverse ; the anterior pair only just visible at the sides. 

Occipital furrow.—Wide and deep ; continuous across. | 

Occipital ring.—Strong; subequal in the middle to the length j 

of the glabellar lobes, but shorter at the sides; projecting backwards , 
beyond the general posterior margin of the shield; without spine * 
or tubercle. 

Axial furrow.—Wide and deep; not eontinuous round the 
apex of the glabella, where its place is taken by the hollow part of 
the frontal limb. t 

Fixed cheek.—Nearly equal in width to the glabella; some¬ 
what quadrangular in outline; most elevated at about three- 
quarters of its width out from the glabella; in transverse section 
the surface rises slightly from the axial furrow, is then nearly 
horizontal to the highest point, from which it i'alls steeply down 
to a wide hollow parallel with the eye-lobe ; this hollow is partly 
filled up by a buttress between the eye-lobe and the tumidity of ' 
the cheek (this is indicated by a change in intensit}^ of the shading 
in the figures of both the internal and the external casts); the cheek , 

1 Since the above description was written, specimens referred to this species 
have been found, ranging from 3 to 16 millimetres in length. j 
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is limited posteriorly by the steep fall of tlie surface to the 
postero-lateral limb, and anteriorly the surface falls gradually, in 
advance of the ocular ridge, into the hollow part of the frontal 
limb. 

Eye-lobe.—One-third of the length of the head ; the posterior 
end reaching to the postero-lateral limb ; the anterior end marked 
by a rather sudden falling-away in altitude where it joins the 
■ocular ridge ; distinctly elevated throughout above the hollow in its 
rear, but not so high as the fixed cheek. 

Ocular ridge.—A ridge, rounded rather than flat; arising 
from the axial furrow nearly as far forward as the little impressions 
representing the anterior pair of glabellar furrows ; passing across 
the cheek in a bold curve to the eye-lobe, and having a slight 
hollow (not an impressed line or furrow) behind it. 

Postero-lateral limb.—Marked by a wide groove passing 
directly outwards, and a convex marginal rim, which is strongly 
geniculate at a distance out nearly equal tto the width of the 
glabella ; beyond the geniculation the surface of the limb falls 
steeply down to the facial suture. 

Eroutal limb.—About a fifth of the total length of the head- 
shield ; consisting of a deep hollow and an equally wide and very 
convex rostral margin. These features lose intensity to right and 
left, and at the same time the limb curves downwards considerably. 

Facial suture.—Hardly visible from above, owing to the 
curving over of the sides of the cranidium ; anterior branch short 
and subparallel to the axial line ; posterior branch a short curve, 
convex outwards ; both branches less far out than the eye-lobe. 

Test. —Probably rather thick and firm, but usually found 
weathered to a snowy-white powdery substance. The external 
cast [188] (PI. YI, fig. 2) shows that it was covered nearly all over 
with closely set pustules or pustular spinelets (I have been unable 
to make a clear wax impression of these, but the holes in the cast 
appear to be pointed). These pustules have no corresponding 
impressions on the interior, and the internal cast [186] is conse¬ 
quently quite smooth (PI. VI, fig. 1). The marginal modification 
is unknown. 

Thorax. — Associated with these cranidia are a number of frag¬ 
ments of thoracic segments, some of which exhibit very similar 
surface-characters. One of these, an axis ring [196], is represented 
in PI. YI, fig. 3, and is, with reserve, referred to the species 
under description. The crust is partly weathered away, but 
enough is left to show the bases of the pustules which covered the 
convex body of the axis ; the front articulating portion is quite 
smooth, and in the groove the pustules are smaller. 

A beautiful little upright spine stands on the centre of the ring; 
when found it was complete, now the point is unfortunately gone: 
it was quite smooth. 

The pleurae have not been sufliciently studied for description. 

Locality and horizon.—Comlcy, from the French grey and 
lower part of the grey limestones of the excavation, 200 yards 


42 


31R. E, S. COBBOLD ON IRILOBITES FROM 


[Feb. 1910 . 


south of the quarry, and from the quarry itself; also from blocks 
of limestone found in the overlying* conglomeratic bed. It is always 
associated with fragments showing the reticulate pattern charac¬ 
teristic of Ohnelhis^ but has not yet been found in the red, Olenelhis 
Limestone. 

There is a general similarity between the crauidium of this species 
from Comley, as seen from above, with that of Dr. Walcotts 
Solenopleura (2) liowleyi^ as figured by him.^ lie describes the 
surface as being ‘strongly granular or pustulose’; but, unfor¬ 
tunately, he gives no indication of the longitudinal curvature of the 
glabella, and the comparison cannot be carried further without 
seeing the specimens themselves. Mr. Matthew claims S.(l) lioiv- 
leyi as a Frotolemis.'“ Witii these facts before me, I think it well 
to make the generic reference of the Comley form with reserve. 


Protoleiius, Matthew. 

G. F. Matthew, Bull. Xat. Hist. Soc. Xew Brunswick, no. 10 (1892) p. 34; Trans. 
Roy. Soc. Can. vol. xi, sect, iv (1893) p. 100 ; and Trans. N.Y. Acad. 8ci^ 
vol. xiv (1895) p. 144. 

Peotolenus latoechei, sp. nov. (PI. YII, figs. 1-G.) 

E. S. Cohbold, Frotolcmis sp.. Rep. Brit. Assoc. 1908 (Dublin) 1909, p. 23G. 

This species is founded upon fragments of more than thirty head- 
shields derived from a few pounds’ weight of the uppermost band 
of the grey limestone of Comley. The specific name is given in 
remembrance of the late Dev. J. D. La Touche, of Stokesay, whose 
friendship and kindly help were so long enjoyed by all students of 
Shropshire geology, and not least by myself. 

Cranidiem : Size—moderate ; length = from 7 to 8 millimetres.. 

General form.—Semielliptical; proportion of length to width 
== about 5:6. 

Convexity.—Well marked ; about 

Glabella.— Strongly convex ; distinct from the occipital ring ; 
tapering somewhat forwards to the well-rounded extremity; about 
three-quarters of the total length of the head-shield; furnished 
with three pairs of furrows, the anterior pair very short, the two 
posterior pairs of medium length, directed somewhat backwards 
and occasionally traceable, on the cast of the interior, quite across;, 
greatest elevation equally at the anterior and posterior lobes. 

Occipital furrow. — Entire; somewhat sinuous; sharply 
impressed, especiallj’ on the internal cast. 

Occipital ring.—Exceeding in length the posterior lobe of the 
glabella in the middle, but less than half of this length at the sides. 

Axial furrows.—Wide and deep between the fixed cheeks 
and the glabella, but not marked by any imj^ressed line. 

^ 10th AnnI Rep. U.S. Geol. 8iirv. 1888-89 (1890) p. 657 & ph xcvii,. 
figs. 7-7 ct. In the explanation of this plate the names howleyi and Imrveyi 
have been transposed. 

2 Trans. Roy. Soc. Can. vol. xi, sect, iv (1893) p. 102. 
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Fixed cheeks.—About equal in width to the glabella; nearl}' 
flat for half their width, but curving steeply down to a wide furrow, 
from which the surface rises again to the prominent eye-lobe. 

Eye-lobe.—Moderate in size (about half as long again as a 
glabellar lobe); situated opposite the posterior pair of glabellar 
furrows ; almost reaching to the posterior border. 

Ocular ridge.—Commencing by a somewhat prominent rounded 
boss (almost a tubercle) situated close to the axial furrow and a 
little forward of the anterior glabellar lobe; curving outwards and 
backwards, the ridge rapidly loses prominence, and is only just 
traceable across the forward swelling of the cheek to the eye-lobe. 

Postero-lateral limb.—Father narrow; consisting of a wide 
furrow and a somewhat sinuous raised rim, geniculated at about 
three-quarters of the way out; bending down steeply to the facial 
suture. 

Frontal limb.—Distinct from the glabella, but continuous 
with the cheeks ; falling away with a gentle convex curvature to the 
marginal rim ; bent down decidedly towards the sides; faint indi¬ 
cations of radiate markings on the internal cast. The marginal rim 
is somewhat convex, but not recurved, and of uniform width from 
suture to suture. 

Facial suture [-524] (PI. VII, fig. 5).—Anterior branch short 
and direct from the eye-lobe to the depressed border; posterior 
branch curving outwards and backwards to cut the posterior margin 
behind the eye-lobe. 

Test. —Covered with closely set tubercles, which are larger on 
the elevated parts and sometimes hardly discernible in the hollows 
of the shield. Qn the glabella they are specially large, and more or 
less confluent. On the interior the tubercles are represented by 
little pits, which on the internal cast show as tubercles rather 
smaller in size than on the exterior. On the marginal rim the 
tubercles are replaced by elongated narrow ridges, arranged in a 
reticulate manner (PI. VII, fig. 6 h). 

Two detached free cheeks [438, 549] have been found intimately 
associated with the fragments of these cranidia. One of these has 
a portion of the test preserved, which shows characters similar to 
those above described. Doth specimens also resemble the head- 
shields in the special method of preservation of the test, and I have 
no hesitation in assigning them to this species. 

Free Cheek. —Xarrow and small, with a deep pit behind the 
eye ; the genal angle is extended backwards into a strong spine of 
circular section and of great comparative length. 

Thorax and Proinira unknown. 

A few thoracic segments are preserved in the same rock, but are 
not sufiicientK good to warrant description. 

Locality and horizon.—Comley ; from the uppermost band 
of the grey limestone at the excavation, 200 yards south of the 
quarry. 


44 


3IR. E. S. COBBOLE ON TRILOBITES FROM 


[Feb. 1910, 


PrOTOLENUS MORPHEUS, Sp. HOY. (PI. YII, fig. 7.) 

A distinct species, but closely allied to the one previously described, 
appears to be indicated by a nearty complete head-shield [566] 
.and several fragments, from the same bed of rock. It differs prin¬ 
cipally in the glabella, but there are minor points which combine 
to give a decidedly different aspect to the head-shield. 

Cranidium: Size. — Eather smaller than the average of Proto- 
lenus latoucliei ; length = about 5 millimetres. 

General form.—Semi-elliptical, but less elongate than Pr. la- 
touchei ; proportion of length to width = about 4 : 6. 

General convexity.—About 

Glabella.—Strongly convex; X3arallel - sided, with a well- 
rounded extremity; less distinctly marked off from the frontal 
limb than in Pr. latoucliei, but having a similar greatest elevation 
in the anterior and posterior lobes; furrows deepl}" impressed at 
the sides and continuous across, straight and not inclined backwards. 

Occipital furrow and ring.—Unknown. 

Axial furrow.—Distinct, but less wide than in Pr, latoucliei', 
sinking deeply (almost to a pit) forward of the ocular ridge. 

Fixed cheek.—^.is in Pr. latoucliei, but rather more tumid. 

Ocular ridge.—Eather more strongly marked than in Pr. la- 
toiicliei, and giving, in conjunction with the swollen (‘puffy 
cheeks, a somnolent expression to the head. 

Postero-lateral limb.—Unknown. 

Frontal limb and facial suture.—Apparently similar to 
Protolemis latoucliei. 

Marginal rim and eye-lobe.—Unknown. 

The test of this species has the same superficial characters 
as that of Pr. latoucliei ; but possibly it was stronger, for, so 
far as known, it is always in a better state of preservation. In 
this respect it recalls the test of yiicrodiscus comleyensis, sp. nov., 
from the same bed of rock, notwithstanding that this latter is 
punctate instead of tuberculous. 

Locality and horizon.—The same as those of Pr. latoucliei. 

lam indebted to Mr. Lake for pointing out to me that these 
species belong to Mr. ^[atthew’s genus. They differ considerably 
from his three described species; the Comley forms seem to have 
comparatively short eye-lobes, the free cheeks figured have a rela¬ 
tively smaller area and a much longer spine, and the frontal limb 
is more extended. 


Mohicana, gen. nov. 

Intimately associated with the specimens of Protolemis Micro¬ 
discus comleyensis^ and apparent!}^ eonfined to the same 3-inch bed 
of grey limestone, fragments of rather larger trilobites occur, having 
characters very similar to those of Micmacca (?) plana, Matthew, 
which species Mr. G.F. Matthew only referred provisionally ^ to his 
^enus. 

^ Trans. N.Y. Acad. Sci. vol, xiv (1895) p. 143 k pi. xi, figs, 2 a-2b. 
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The evidence available for description is meagre, and the- 
following is necessarily an incomplete diagnosis. 

Cephalon.—Semi-oval, moderatelj^ convex, features in slight 
relief. Glabella, proportionately long and wide, outlined by a 
decided but not deep axial furrow. Glabellar furrows slightly 
impressed or wanting. Occipital furrow complete, wide and shal¬ 
low. Occipital ring plain, or produced to a spine. Eixed cheeks- 
wide, gently and evenly convex, continuous with the frontal limb. 
Eye-lobe long, distant from the glabella, low in elevation, not raised 
at the edge. Ocular ridge slight or wanting. Postero-lateral 
limb geniculated about half way out. Eacial suture short and 
direct, both forwards and backwards. Anterior margin with narrow 
indistinct fold, or none. Eree cheek small, pointed, or spined. 

Thorax and pygidium.—Unknown. 

Mohicana lata, sp. nov. (PI. YI, fig. 4.) 

Only one specimen [578] is confidently referred to this form at 
the present time. 

Craxidiitm: Size—moderate ; length = about 13 millimetres. 

General form.—Semi-elliptical, approaching semicircular; pro¬ 
portion of length to width = about 4:5. 

General convexity.—Moderate; but, owing to the verj’slight 
relief of the features, there is an appearance of flatness. Speaking^ 
generally, there is one uninterrupted sweeping curve from the 
front and sides to the top of the glabella. 

Glabella.—Wide and flattened; parallel-sided, with rounded 
apex; distinct from the occipital ring ; no transverse furrows seen. 

Occipital furrows.—Wide, shallow, and entire. 

Occipital ring.—A plain band with curved margin; as wide 
as the glabella; no spine or tubei’cle. 

Axial furrow.—AYide and shallow ; continuous round the 
apex of the glabella. 

Eixed cheeks.—Narrower than the glabella; gently convex 
most elevated'dose to the glabella; continuous with the frontal 
limb ; falling rather steeply to the eye-lobe, which stands away 
from it horizontally. 

Eye-lobe.—Half as long as the glabella ; almost reaching the 
postero-lateral furrow ; situated at a low level on the head-shield 
horizontal in transverse section. The specimen figured [578] has 
now lost the eye-lobe, but it is still to be seen in the external cast, 
from which, and from an earlier drawing, it has been reproduced in 
the enlargement. 

Ocular ridge.—None seen. 

Posterior border.—A more or less triangular area with a 
wide groove next the cheek, and a raised and rounded rim at the 
margin, geniculated about half way out. 

Frontal limb.—Gently convex downwards; no marginal rim 
is preserved in the specimen. 

Eacial suture.—Not actually seen; there is no room, how¬ 
ever, for anything but a fairly direct and short branch forwards, 
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and tbo posterior branch would seem to have been likewise short 
and direct. 

Test.— A small portion of the test is still visible in the right- 
hand corner of the specimen ; it is almost smooth (? worn), with 
very slight indications of punctm. 

Locality and horizon.-—Comle}"; from the uppermost band 
of the gre}’ limestone at the excavation, 200 yards south of the 
quarry. 

lIoHICANA CLAVATA, sp. nOV. (PI. YI, flgS. 5-9.) 

Several fragments of this allied species have been found; the 
most complete of these [586, 582, 584] are figured in PI. YI. 

Ckanidium: : Size—moderate; length = from 8 to 12 millimetres. 

General form.—Doubtful. 

General convexity.— Moderate ; about the same as in 
Moliicana lata^ but with more relief of the features. 

Glabella.—Moderate!}^ convex ; slightly clavate ; length, about 
three-fifths of the head-shield; width doubtful; distinct from the 
occipital ring; slight indications of two transverse furrows on the 
posterior half of the glabella, not visible at the sides; apex 
rounded ; greatest elevation a little beliind the middle of the length. 

0 e c i p i ta 1 fu rr o w.—Entire; wide and shallow. 

Occipital ring.—A plain band, slightly wider than the base 
of the glabella. 

Axial furrows.—Shallow, but sharply impressed; slightly 
sinuous; well marked round the apex of the glabella. 

Fixed eh eeks.—AYide (?); gentl}’ and evenly convex; most 
elevated close to the glabella, and falling away in a fairly even 
convex curve to the frontal limb and to the eye-lobe which stands 
away horizontally. 

Eye-lobe.—Fairly large, distant from the glabella, not reaching 
the posterior border; situated opposite the middle of the head- 
shield ; slightly rounded transversely; with an impressed line 
inside it; not raised at its outer edge. 

Ocular ridge.—Just visible as a raised fillet across the cheek ; 
continuous from the eye-lobe to the axial furrow. 

Postero-lateral limb.—Marked by a wide furrow; some¬ 
what curved, with the curvature convex backwards, and margined 
by a raised rounded rim, which is strongly geniculated about half 
way out. 

Frontal limb.—Gently convex; continuous with the cheeks ; 
marginal rim not seen in any of the specimens. 

Facial suture.—Hot seen. 

Test. —Dnder a strong lens the surface is seen to be beautifully 
marked all over by elosely-set minute punctae or ^hts, which have 
no corresponding processes on the interior. It is estimated that 
there are as many as 150 to 200 to the square millimetre, and that 
the interspaces are about one and a half times as wide as the 
diameters of the punctse. These interspaces have a continuous 
level surface, and answer to Dr. \Yalcott’s description and figure of 
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the corresponding feature in his Avalonia maniielensis —^ inoscu¬ 
lating raised lines giving the appearance of pits 

Free cheek.—O ne fragment [584] of a free cheek presenting the 
same surface-characters has been noticed. It may be described as 
spherically triangular; small; and having the genal angle produced 
to a short spine, which is oval in cross-section. I have attempted 
to show in PI. YI, fig. 8 the modification of the surface-characters 
as they approach the outer margin. The meshes of the network 
become squeezed out and elongated, until little is to be seen but 
a set of irregular raised lines. 

Locality and horizon.—Comley; from the uppermost band 
of the grey limestone, at the excavation 200 yards south of the 
quarry. 

These two species have many points of resemblance with 
Micmacca (?) plana, MatthewThe large glabella ‘ descending 
gradual!}^ at the front, and bordered by a distinct, but faintly im¬ 
pressed dorsal furroiv,’ the faint occipital and glabellar furrows, the 
slight convexity of the cheeks, and the proportions between their 
width and that of the glabella, are all points in common. It seems 
evident that the three species are congeneric. 

Avalonia maniielensis, Wale., there is a striking resemblance 
in the characters of the test of Mohicana clavata ; and with Avalonia 
acadica, Matthew,^ there is a general resemblance in the view from 
above, but the peculiar grooves on the line of the ocular ridge are 
absent, and the frontal limb is more extended. 

CONOLEDINO PeHAEKS. 

It would be premature to discuss at length the exact age of the 
beds which have yielded the trilobites here described, until the 
remainder of the fauna has been more fully worked out. I would, 
however, call attention to the fact that the specimens of Protolenus 
occur at Comley a little above the horizon of Olenellus (Holmia) 
callavei, Lapw., and below the lowest local representative of the 
genus Paradoccides, This is in entire agreement with the position 
assigned to the genus by Mr. G. F. Matthew, at his type locality 
at Hanford Brook. 

It also seems of interest to note that several of the Comley forms 
from the Olenellus and the grey limestones, namely, Microdiscus 
lielena. Wale., M, speciosus. Ford, M, loJ)atus,PidM, and PtycTioparia 
(1) aUlehorensis, Sh. & F. (as also Agraidos strenuus. Bill,, which 
seems closely related to the Shropshire Strenuella), are found in 
America low down in the Olenellus Zone, the last two being quoted 
by Hr. Walcott ^ from the base of the Olenellus Zone at Manuel’s 
Brook (Newfoundland). 

1 Proc. TJ.S. Nat. Mus. vol. xii (1889) p. 44; and 10th Ann. Rep. U.S. Geol. 
Snrv. 1888-89 (1890) p. 64G & pi. xcv, figs. 3, 3 a. 

^ Trans. N.Y. Acad, Sci. vol. xiv (1895) p. 143 & pi. xi, figs. 2 a-2b. 

^ Ibid, p. 140 & pi. ix, fig. 5. 

^ 10th Ann. Rep. U.S. Geol. Surv. 1888-89 (1890) pp. 650, 654. 
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I would take this opportunity of very gratefully acknowledging 
my indebtedness to Mr. Philip Lake, who kindly examined a great 
number of my specimens and advised me as to their relationships. 

I am also indebted to Mr. W. Kupert Jones for very kindly 
supplying me with most of the references in this paper, in addition; 
to his trouble in looking out and sending me works of reference from- 
the Library of the Society. 


EXPLANATION OF PLATES III-VIII. 

[The numbers in square brackets are those attached to the individual 
specimens. Unless otherwise stated, all the specimens are in my collec¬ 
tion for the Geological Excavations Ooaimittee of the British Association.] 

Plate III. 

[The minute figures are of the natural size, the enlargements are to 
5 diameters.] 

Mlci'odiscus comleyensis, sp. nov.—Uppermost band of the grey limestones> 
Comley. (See p. 21.) 

Figs. 1 & 2. Cepliala [479, 478], exteriors. 

Fig. 3. Pygidium [507], exterior. 

4. Pygidium [508], showing internal cast of axis. 

Ptychoparia (?) annio, sp. nov.— Olenellus Limestone, Comley. (See p. 24.) 
Figs. 5 & 6. Cranidia [402, 403], exteriors. 

Fig. 7. Cranidium [401], internal cast. 

8. Cranidium ; restored outline; the parts shown by broken lines are 
hypothetical. 

Micmacca (!) parviila^ sp. nov.— Olenellus Limestone, Comley. (See p. 30.) 
Fig. 9. Cranidium [412], internal cast. 

10. Cranidium [411], exterior. 

Ptychoparia (?) attlehorensis, Sh. & F.— Olenellus Limestone, Comley. (See 
p.23.) 

Figs. 11 & 12. Cranidia [400, 405], exteriors. 

Fig. 13. Cranidium [576], internal cast. 

Figs. 14, 15, & 16. MicrotUscus helcna, Walcott.— Olenellus Limestone, Comley. 
(See p. 23.) 

Pygidia [385, 386, 387], test partly preserved. 

Mic^'odisctis lohatus, Hall.—LTppermost band of the grey limestone, Comley.. 
(See p. 22.) 

Fig. 17. Cephalon [453], exterior. 

18. Pygidium [445], exterior. 

Pl.4te IY. 

Agraidos (Btrenuella) salopiensis, sp. nor. (See p. 31.) 

Fig. 1. Cranidium [161] ; from above, from behind, and from the right X 3, 
and natural size from above. 

2. An anterior thoracic segment [164] ; from above, from behind, and 

from the right X 3, and natural size from behind. 

3. A median thoracic segment [162], showing base of spine ; from above, 

from behind, and from the right X 3, and natural size from 
behind. 

4. A smaller and, possibly, more posterior thoracic segment [176] ; from 

behind and from the right X 3, and natural size from behind. 

5. Pygidium [274], probably belonging to this species; from above, 

from behind, and from the right X 3, and natural size from above. 
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Fig. 6. Free cheek [170]: a, as seen flatways in the rock; b, as seen from the 
side; c, approximately as seen from above, when attached to the 
cranidium, X 3 ; part of spine, enlarged to 6 diameters to show 
surface-characters. 

7. Extremity of a right pleura [180] X 3, to show the incipient hook. 

8. Extremity of a left pleura [944] X 3, to show the hook more pro¬ 

nounced. 

9. Extremity of a left pleura [948] X 3, to show the hook still more 

pronounced. 

Fig. 10. Anbmocare sp. (See p. 38.) 

Free cheek [169], x 3; indicating either a variety of A, platycephahimy 
sp. nov. (see PI. V), or a distinct species. 

Anomocare parvum^ sp. nov. (See pp. 39-40.) 

Figs. 11 & 12. Cranidia [143, 275], from above, from behind, and from the 
right X 3 ; and of the natural size from above. 

Fig. 13. Free cheek [177] X 3, possibly belonging to this species. 

14. Thoracic segment [172], possibly belonging to this species: from 
above and from behind X 3 ; and of the natural size from behind. 

[All these specimens are from the upper part of the grey limestone, 
Oomley, immediately below the narrow band with ProtolenuSy etc.] 

Plate V. 

Anomocare plaUjcephalum, sp. nov. (See pp. 36-39.) 

Figs. 1, 2, & 3. Cranidia [160, 142, 911], showing variation in the inclination 
and distinctness of the glabellar furrows; from above, from behind, 
and from the right X 3 ; and of the natural size from above. 

4 & 5. Thoracic segments [915, 180] : from above, from behind, and 
from the left X 3 ; and of the natural size from behind. 

Fig. 6. Incomplete pygidiimi [173], referred with reserve to this species : 

from above, from behind, and from the left X 3 ; and of the natural 
size from above. 

7. Pygidial ? spine [178], referred with reserve to this species: from 

above and from the left X 3, and natural size from above. (The 
side view is, unfortunately, shaded as if lighted from the right.) 

8. Free cheek [163] referred to this species: from above and from the 

right X 3, with enlargements to show surface-characters. 

9. Pygidial ? spine [873], showing bisymmetrical base : from above and 

from the right X 3, with enlargement of part of the spine to show 
the surface-characters. 

[All these specimens are from the upper part of the grey limestone, 
Comley, immediately below the narrow band with Protolemis, etc.] 

Plate YI. 

Anomocare (?) pvdiilaiiim, sp. nov.—The French grey limestone, Comley. 
(See pp. 40-42.) 

Fig. 1. Cranidium [186], internal cast, from a detached block in Comley 
Quarry: from above, from behind, and from the right X 3; and 
of the natural size from above. 

2. Part of cranidium [188], external cast, showing casts of the pustules, 

X 3; from a block embedded in the Faradoxides-he^Ymg conglo¬ 
meratic grit, Comley. 

3. Thoracic segment, axis only [196]: from behind and from above 

X 3. and of the natural size from behind ; from the limestone 
in situ, Comley. 

Mohicana lata, gen. et sp. nov.—Uppermost band of the grey limestone, 
. Comley. (See pp. 45-46.) 

Fig. 4. Cranidium [578] : from above, from behind, and from the right X 3 ; 
and of the natural size from above. 

Q. J. G. S. IS^o. 261. 
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Mohicana clamta, gen. et sp. nov.—Uppermost band of the grej limestone, 
Couiley. (See pp. 4G-47.) 

Eig. 5. Glabella and lixed cheek [5SG]: from above, from the left, and 
in section across the middle of the head X 3; and of the natural 
size from above. 

(1. Surface of the test of the same specimen [586], enlarged to about 
10 diameters. 

7. Free cheek [584] X 3 and of the natural size. 

8. Surface of the test of the same specimen [584], enlarged ^0 about 

10 diameters. 

9. Fixed cheek and eye-lobe [582], doubtfully referred to this species, 

X 3 and of the natural size. 

Plate VII. 

Protolenus latmichei, sp. nov.—Uppermost band of the grey limestone, 
Comley. (See pp. 42-43.) 

Fig. 1. Part of left free cheek and genal spine [549]; X 3 and of the 
natural size. 

2. Cranidium [524] : from above, from behind, and from the right X 3; 

and of the natural size from above. 

3. Eight free cheek [438] ; X 3 and of the natural size. 

4. Part of cranidium [525], showing frontal limb: from above and from 

the right X 3 ; and of the natural size from above. 

5. Eight fixed cheek [524], showing eye-lobe and facial suture: from 

above X 3 and of the natural size. 

6. Glabella, occipital ring, and frontal limb [533] : from above X 3 and 

of the natural size ; with enlargements (a) of front border, and (d) of 
a glabellar lobe, to show the surface-characters. 

Vrotolemis morpheus, sp. nov.—Uppermost band of the grey limestone, 
Comley. (See p. 44.) 

Fig. 7. Cranidium [566]: from above, from behind, and from the right X 3; 
and of the natural size from above, 

Micmacca (?) eUipsocepkaloideSf sp. nov. (see also PI. VIII).— Olenellus Lime¬ 
stone, Comley. (See pj). 27-28.) 

Fig. 8. Cranidium [413], test well preserved : from above, from behind, and 
from the right X 3 ; and of the natural size from above. 

9. Cranidium [J 12905, Brit. Mus. (Nat. Hist.) Coll.], test a little 
weathered, and presenting a beautiful white egg-shell appearance: 
from above, from behind, and from the right X 3. 

Plate VIII. 

Micmacca ellipsocephaloides, sp. nov. and varieties. (See pp. 27 et seqq.) 

Fig. 1. The type form [200], test partly destroyed : from above, from 
behind, and from the right X 3; and of the natural size from above. 

2. Var. senior^ nov. [J 12901, Brit. Mus. Coll.], all features much 

thickened, facial sutures convergent forwards, divergent backwards: 
from above, from behind, and from the right X 3. (See p. 29.) 

3. Var. strenuelloicles, nov. [J 12902, Brit. Mus. Coll.]; frontal limb 

produced, facial sutures more convergent forwards and divergent 
backwards: from above, from behind, and from the right X 3. 

4. Fixed cheek [J 12902, Brit. Mus. Coll.]: facial suture intermediate 

between the type and fig. 3; X 3. (See p. 29.) 

5. Var. spinosa^ nov. [J 12900, Brit. Mus. Coll.]: frontal limb short, 

occipital ring produced to a short spine; X 3. (See pp. 28-29.) 

6. Var. strenuelloideSf nov. [J 12904, Brit. Mus. Coll.]: cranidium and 

traces of seven thoracic segments; facial sutures somewhat con¬ 
vergent forwards, glabella somewhat conical; from above, from 
the back of the head, and from the right x 3. (See p. 29.) 
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Discussion. 

The President (Prof. W. J. Sollas) welcomed this important 
contribution to our knowledge of the Lower Cambrian faunas ; it 
was no small triumph to have established a standard succession 
by work in so restricted an area as Comlej Quarry. The material 
was fragmentary, and to have elicited so much sound information 
from it reflected the greatest credit on the Author’s skill and insight. 
The determination of the true horizon of the Protolemis Pauna was 
in itself a noteworthy achievement. 

Dr. Mare congratulated the Author on having discovered the 
relative positions of the Olenellm, Protolemis, and Paracloxides 
Faunas in the British Cambrian sequence. In the quarry at 
Comley, which he had visited with Prof. Lapworth, were white 
and pink crystalline limestones containing Olenelliis. These lime¬ 
stones were similar to others in various regions exhibiting what 
Mr. Tiddeman called ‘ reef-knoll ’ structure, although in this case 
the structure was on a very small scale. 

Prof. Watts said he was glad that the Author had obtained such 
splendid results from his excavations in Shropshire. It was most 
interesting to find a representative of the Protolemis Fauna coming 
between the Olenelliis and P<xradoxidesPdi\xndi&, ^ 

Mr. Fearnsides, as secretary to the ‘ Excavation of Critical Sec¬ 
tions^ Committee of the British Association, wished to congratulate 
the Author on the great success of his trench-digging operations. 
The discovery of three distinct faunas within a thickness of 6 feet of 
coarse-textured sediment was of great interest. It drew attention 
to the sharp contrast between the Lower Cambrian rocks of Shrop¬ 
shire and of Merionethshire, and showed that the Comley rocks were 
much more like the contemporaneous rocks of the Baltic area. 
The erosion-partings, the minute unconformities between successive 
beds, the limestone pellets associated with phosphatic nodules and 
glauconitic grains, could all be matched exactly among the Cambrian 
rocks of iS^rthern Gland, and were there interpreted as distinctive of 
a period of recurrent alternating deposition and erosion in shallow 
water of the sea-bed. 

The Author briefly thanked the Fellows for their appreciative 
reception of his paper, and in reply to Dr. Marr said that the posi¬ 
tion of the genus Protolemis at Comley was exactly parallel with 
that assigned to it by Mr. Matthew in Acadia. He also explained 
that the paper was only concerned with one preliminary excavation 
at Comley, and that the further excavations, made under the grant 
from the Committee for Geological Excavations of the British 
Association, had yielded results extending to other horizons in the 
Shropshire Cambrian. To a suggestion made by Mr. Fearnsides, 
he replied that he regarded the grey limestones as shallow-water 
deposits, possibly laid down in lagoon-like relics of the Olenelliis sea. 
the bottom of which was gradually raised above sea-level, to be 
subsequently eroded by the advance of thq Paradoxides waters. 


